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[ !lf ffF a 5K Ci) «E H ] 
[ s« 3K JS 1 ] 

mi^^m-^ mi)-zm]^t ^)z.mi^mmci)j V . m fi m )& m q m 15 q ^ m d -z ^ 
imMmzi 10 

J; ^' « )A « ci) at t § * t IF. *t r ^ « ¥ S >: > 

^<9B#^J!SlC3Vl)TiSa^)l^J!S-i:Mle«Sail^mi!!i!>il.9h<Z)!i5imj!ji!'i;iC^«lU« 

[ a 5K Ji 3 ] 

7? IS o 

[ si St Jl 4 ] 

S ^ S o 
[ iS « Jl 5 ] 

J;&f«ia«Q3tt^t^SFv»^^t^.t5tU^^«iie«S^'ttlltlt#-rZ!g1 ciJlS'i:^ 30 
C sS 5K jS 6 ] 

1)1 m^'ji^mmYmt&m'!^x^&mmyA^(Dm z^my cid-mt j ^)s.^mmib^m^ 40 

B^i>i<?)ii5i«t^lc>j-?*itJ!/5ti|5ig||M^itt*^i±it^Slii>;. 

[ H 5K Jl 7 ] 

«9«2&«B#^ UT« iSB#<9?-<7Ci):^fesJi':3^B#tfflUlC>;t W^sf >J t ^ asKH 6 C 
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[ 0 0 0 1 ] 

* ^ B^l (3: > «S 1, 'It 0) *t S ^ S 3t J: <y S ^ a CIS L . C b% H ;/ 'J □ > 3^ J; ^ # «S ^ 

y 0 zi y » )^ ^ t 1 c ^ I) -7 . &^\::^ till mi^si^ j^zjfmi^Xf&-^mi!.t 1 iH'&c 

C 0 0 0 Z ] 

^T'Yl-'Jv'PXWfQn^h^yVX^ (TFT Tkin 

F i I hn T r a.n S i S ± o ]^ ) » m i) ^ i) 1 . mtiT F T Ctt . M ^ Q y Zi 
[ 0 0 0 3 ] 

■r 3 c Ri *g if) . mM'^icmc,^ ^ u ^ ;fe!ttMt * 1 1 * t -Mfiti icffl u +l 

[ 0 0 0 4 ] 

^X'TCVD^CA-emtcoLl Va,Por Deposition) JS^fetiMS^ 
I S t M T . » ^ «S B% )B1 ^ t * t Z IS ^ -7 i; □ > ¥ * ^* H ( ^X. ^ft . ^ C ^ 1, K >i Df 

» Wf ill n^m ()z,YXti: . ^ ^w.) »iis.mtii-z d j . 

[ 0 0 0 5 ] 

siffl5)?»«s^^bis^. s^5a)-^Ha5«<)iSg^^bttMt^at^^i^ffe5iffl^b^tiTi)^ 30 

[ 0 0 0 6 ] 

m m ^ m w <D m j\\ ^ inid t )z. tsi w ^ m m \-c \t m :^ u n\ ^ n s. t m^m i^Y lets: 

« i|fffF:S:lA'2#lg) t,iS.nm-z I) J . WiBiS.m[o ^ d -7 tSi . A D T y ^ y y ^ Y co 

SB^5i?^!)#C5ttl^vlitU. ^ Q lb ^ - C C B ^ X ^ (CCD : C k a, r f Q. 

Cou P I &cL Dev i ce) -d-M^^t 1 . »^tl^1t)^-m^Bttm^9!^mtlY)i 

C(9ffl^^^o-tt^lQ^lt« ^(!;)S^ICJ;oT5Kd;);fe.ft2p^l>;JttXb< ii^/J\^iK!i<i)«Ht*t 
[ 0 0 0 7 ] 

insfic.M 1 ] 

!HP¥8-6 9 9 6 
[ iff ^ 2 ] 

iWIH¥9-257 7 1 7^^/;t*g (?S5-6B> !g5lil) 
[ 0 0 0 8 ] 
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la ffl 0c «s B% I ic 5v It ? B% ft r i# ^ . - m Q y V . i. K =y u 
zi y Q 1 1 ^ m t J tff Ji\ 7 < ^ . Hffls)c'«iSiS^^bI^-?ls^ m^^t7^^{,)t>'i>i 

<^)«^^)^-1^7'z->'HS^^bI#Mlc<J;oT#^^^^«SB^El)Ktffll)T^^^rtl;fe»ffil-^> 

/J\ r t ) ^ d/) ^ I = U ^ o T flti M Q J; ? C El ffl 5)c « «S ^ ^b I IC 3V ^ «S 1, ^b ^ + 
[ 0 0 0 9 ] 10 

mM^m^mi) I) 1 . ^ m m, v v n y y 4^ m, n y n y y ^ ^ t j ^ 

■»t3:. Ri^^Q^'A^MfO^ l)-zm&^miO''&l)(i>l!' . ^ ^ ^ J: ^ 1^ t ^ IS. y 

ny Y bT^^liMr^iTU 

C 0 0 1 0 ] 

fluie!tta^:s:ii^ziciE*;Q)«t«^iii5-?(s. ^ w q % n ^ m m b -z i) J o) -d' . Rmmo) 

[001 1 ] 

5/ u n y Y Y j^z^nnit z ^ihic . 0 mm^ m y q m.^ 

ICii^. ^tLiX, «lfi^St»fXff^^bU, m m S-U 3r{ ^ z/ ^ t 1 )z, if) CD Pim% 

1 = 

[0012] 30 
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^ j^z/^^o>w.^¥m-^ mi) 1 z: Y ^ < > m B 3 ^ o> mm » ^ m m (2 ma 1 1 z: 

Ytj^-d- ^ J , u;fet»foT - n M. m w. (D m & m m t z: n- -d- ^ J Y Y t \z . mt^m^ 

[00 1 5 ] 

t^ ^Qm^^^n\z^i)-7^^^m^knYm^im^m%.mi'x^\-(Dm^mmY\c■»^\y.mu 10 

C 0 0 1 6 ] 

^t-^^%t^.^[,^jx-7'. c <?) iSi ^'it IK t t ffl I) T^i^i t ^ . mi^a^sf^s 

, ^ Q mi ^ « c 3y I ) T ^ ^ti!) ixiPii ^i « Bu is ^ 5!!) m M ?h Q » z mm y c i^^t j . 

[00 1 7 ] 

[0018] 
[001 9 ] 

*fgBH ^iPii^sssi t * 1 1 . 5fe#si«isss ic <fc o T la I) 5 ^ts^i? 40 

e 

[ 0 0 2 0 ] 

< >:tSj!fe«3VJ;6f*ift«Ci)5ttgt^§Fvt^*t§gttU^-^fluiei8S^'ttKt«Hit^Bg1 Ci) 

IS >^ . 

li B ii c7) ai s fi ic s ^- 1 ) T , mi B ii ic 3v It z ^ h m m >; «s ^ a m ® >i ^ ?i3 5ci Pi m m 

Y 1i ^latl m Z Q x^Y ^ 1 1 Y n^Y t :^ ii^M,^^a>^S.l5 ^-d' ^ J . 
[ 0 0 Z 1 ] 50 



(6) 
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fe r +1 «S !> 'It HI IC < ^> * < >; t S i& 3^ J; )1 Q * t S M * t *^ U ^ o lu IE 
)^ « Q ^ :5 (9 * t ffl I ) T ^ ti T :n, « « u iHi iHi © $1 M M ic * -^^ I ) T > mi iHi c ?y it 

J ^^^nmmmY m^mmmY m'^xf&m.mY -^nn^t J . c©j;?c±isufe35i <9i 

> «S ^ 'It ffi IC * t IF. « U T M # t Z I #M t ffl I ) ^ C >; ^ < . lUi IHi C 3y it Z 

c 0 0 2 a ] 

ani r tL ;fe5s^« £?)5aM« mi <9 « sMius^ n T ^ ^^«B#t. "t<?)iniffij!s; 

iHirtife«j&«Q*-?<5«i^«iHi(Z)JISillcft-^U)T. «2&«iHit^ i:ci)iHi^l« 

5SM«IHi«^StSUg-f«^ai^:|i;te.SMBB«Y> «j;l«B«*ffllSll-?«^ffll^ti;te.Rj!£« 
iHi>^ 0)11 51 «t >i ^ C >i-?*i^?ll5iS«M«itt«^iiit?Sll>i^ 

«iHi>^<9*^t Y ■ii-?^^^KI»ffiM;eitt*^iii-r^SI5i>;. 

[0023] 

«S^lcft^i)T. JliSftiHit. i:<9iHi«Miu3yn-7iSg^llffi«>:iile«S^l^W«m 

^hQ^1«iM>^lc*M-rz. «)15IHi^MSIigCfyi)T. iHir:|i;fe«)l«Q3fe-?<9« 

M«iHi<i)aiSMcS-^UT, «iS«iHit, ^Q)iHi1iKc3^UT*i^5til5ig1ii!S;>;flule 

5c: Pig m M It t Hi r ^ o iH ^ ;t mi IE ^ » ?J Pig m M Q B ^i >^ . S )1 B ^i ^ M S 
pg-?:a^Sirti:feB#>:Q*^t ? c ^^^KIlffiM;^itt*^ai-r? . 

[ 0 0 2 4 ] 

C<9J;?IC. il^lC. Sj«^^B#«-aiSPi-?«^flir^lfeSjSifiB#^< fijSifimii^ii:KPg 

^tifen#>;ci)*«^tVIc>:-?< ^^B%MflSfiS;eitt*5liiitIc>;t^Rl*g^^?o 

[ 0 0 2 5 ] 

5Si&*<5>*-?Q5Si&SB1i>;UT. ffsB1ici)?-Tci)rafeJ5)c'^B#tfflt)« 
«MR-f<i)3fe-?q)«jSl«B«>iUT< /iB«<9?-i7<i)ISes)i'^B#tfflU?CVt!|f|gtV 

■r ^ . 

[ 0 0 2 6 ] 

^. «^«(i)Sii*-?Ci)fiiS«B#>:UT. /SB#<Z)?-t7ti)#es)c':8'B#tfflHZ 
^!t^5ciPig^M>;flulE^!K55ciPiSmMJ.!/li'hQ»2mM>;iC"i^a|-r^C>;tSSrzc 
Ylf-t^ 1 . 
[ 0 0 2 7 ] 



(7) 
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T QtimtAs m^i^m ^ q n s. 15 ^ ^ z/ ^ 0 r^^io ^ d (D^m-^ t -st- 

[ 0 0 2 8 ] 

Hi t ff^ 53? U ;fe ^ . ^ ffi t ff^ S<: r ^ I #S t S Pg tj) C /T^ H S ^ Z . ^3 ( ol ) fcmt 

M5/';D>l6tt^ fe^^(3:7'^X"YCVD (CVD : Ckemi colI VolPo^ 
Deposition) 5S*;fel3:LPCVD (LPCVD ^ Low P^eSSui^e 
C/i,emtcoLl VoLpor Deposition) )iCJ;^Tff^S)c'^^i,,;fe>:;ttt' 

m ^ oooty'TXhD-i^ (A) ;}i.±i 500AJ.}i.TS)g<9)lift*t?. 

[0029] 

)X\-::m i (. b ) ic >tv f J; ? ic > ^ H >' U zi > ^ 6 - ^ ffl 6 a, c , ^ Y X t3:^^tm-» 

m m Q m M, is. mm » m 1^ t ti . ^ Q'<km s ( c ) ic m t j; ? lu > inb si 7 ct) - * h 

*t ^ . 14 « ti ffi 1 8 ff^ 5)c r tL ^ 0 3 ( G ) \-C mt Xil ^■ . S ffl 5)c « S£ B% ^b I #S IC 

ayuT^ ^^^K5/i;D>S6<9iSS^-ibt'fi6*ijas« ;fe>j^Ltt'iSS5 5 0 °CJ-ji>±-?iD^rtL 

T B% H V iJ □ > ^ 6 cz) «s B% ^b il -r ^ = H y U □ > ^ 6 © iKS 1> ^b *^ ^ I S S il ft 
U;feElfflsK««S^^blS^IC, SS^'ttHl t< ^iS-rZ*tSI5S2lCJ;^T^fisr^. ^ 
JL ^ y Y - 1^ 7 z - )l m M> it X \z: ^ I) 1 . x+^yYU-l^^z-yH^ffitffli) 
^^^S5/UD>S6C55fUU--!^*Rc3Lt^.t5t-rZ. ^ IS. y u n y S 6 

tt-fi)iSiU. )pSPS^bza?ItMT^SS^^b-r^. ^*';ft^4ci)-SHa3IC«S^lKi»rP 

[ 0 0 3 0 ] 

Slffl5)c'fi«S^-lbIffill^lCiSS!i^ttl^1t*ta-r^*^fi^S2tt> xyXx-5/"3^> XX 

X 7" - ymwu^m (1I4#IF. ) zlfliSES)fflt-'?i o>;. lHi?S^UT(Z):0^- 
CCD:&>;^11 (CCD:CkoL^^e CouPlecL Device) 3VJ;6fat^ 

S'J#IIS14^> T"-fX7-lx>ri 5'i:^ +-7K-h"1 63irJ;&fY'!7X1 7 (l214#Sg) >: 
t*t^. XXXx-5/'3tt. S^S4t')&«^Jtt^Xx-5/"-?if)oT> IB&«:^ff^«<?)X 

<5>^?:^ifiiicjS-:>;fe.x:^ifii>;^ '!Si«^l%^ti;feS*S4Qif?/-:Sipi3=yj;&fx:^isiic 
1 8ic*tux?irJ;&fx:^ipic#ibqI^c^W^tiTi)?. 

[ 0 0 3 1 ] 

XY xy'-ymwimm') t3i. 1t}^-ccB10x^^ ^ <fi j^z^^^misisi^ ^ zy. ^&w.m 

o t: Q X y z X - S) ^M* 9 K , x x x x - v 3 t x 3^ iq] c # » ffi » rI *g IE ifi ^ t * 

i§imi'h<z)x:5iRiSE»^^^>j , xy XT - y & y 15 \^\zm^mw]°i^^mmm-^ n t 
mw^9\~o) y 15 \^mm^^mY n t J . ^mmw^m - ^ i oa. xx7x-;/'3t^ ;o 

^-CCD:*^^i 1 \z ni, n z. -7 t ^W. ^ o) m 3i. 15 fti c m Wo t 1 ^ t 7 - lb 

yyrmmtjmm-^^t:^. 



(8) 
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[ 0 0 3 Z ] 

:0^-CCI)10X^^ ^ tt . M (R) . M (G) . * (B) fe^^^Sc^RGBiHi^tU 
:5 ^ - iHi-?4HiJit^ t Rl ^ c#fi)c; r ti T u ^ . ffi IE :^ ^ - ffiHi . lO^-^mmY 
tofBrtiZ. ■0Q:t}^-ccB1]X^^ it*, US. ^- q m 3i- 15 \ti - 15 \z: % n t in . -o q it} 
'y-CCB1bX^^ 1 <9 fit^a? ic3fe^SI«lS^ 1 Z t)fM\i ^1 K ^1 I) J . )Ll3f ^ 1 la ^ - 
CCD 13 ^ It*. S*&4lCff^5)c^*i;fe«S^'ltffi1t*^^^ll1 Zt^UTiHiRl^g 
CESbTa^it^tlTl)?. 3fe^il«IS{^1 2(3:S5fiiiL/>X"1 2a-t#b. CO);&^-CC 
D;0>^^1 itt. *^Sfl«ii.i^l Zt/hUTfe'Ji^fSr^-^l ZSurnXl 28iunnQl«§P«Q 

^^^®«gcz)&i)*^PftH#i z'iitStZQ-?. iSS^'iiiKi tmMCi)KX^S*-?toT 10 

[ 0 0 3 3 ] 

tlfeSgH^ll 2>tSi)LYX\X)\UTy^y7'n^^'i. C<?»tlfeSaBH1 313:. 'H-XyU-A 
1 SlC-ftCiiit'i+i., :&^-CCD;0^^1 l3VJ;&<'*^SIi«J^1 2cZ)IBS3feli!i:5 

1 3tt. ;fe^;t(3:*^40 0nmJ'X±^7 0 0nm>!/i.Tcz)i^«sK^t*tItie^t. §^v*t 

:^iRi-:5iciP]itTfluietife*t§g*jtUTaiir-tt;fe.?;t-?. c<Z)aiia5fet;&^-ccD;& 

3Ctt. §gWtt^^^^9FvtjtttM>;t^»li0i^^tI;fe.(y)(9«)^x-ryTl 3oL>;. §gJIt 20 
i5 ^ t ^ (U) Q El (?) 7K' y i - t^Mit sx r tl T U I . 
[ 0 0 3 4 ] 

0 (CPU:Centi-OLl P^ocesstn^ Unit) YU U Z } (ROM: 
ReoLciOn I y Memory) Y ^ U Z Z (RAM: RoLndom Access 

Memory) •i;^^^fi)(;^Y^!7DD>Ca--$'^. AX23"i:. X^ti ^ y 7 JL - J. 
24-^.SEi!?[B]K25, 26, 27>^t*t^.^*5*W5!5a'^S20>^nA21>;^Z^ 

2 2>;tt. AZ2 3t/^UTAiH;^)-^>-$'7x-724c^ft^5lcs^^Er^^Tuz. Aiii 

;':^>'$'7x-X24lUtt, A;tl?S-?if)I1=-7K-K1 65yj;^Yt7Z1 7ff^tLT+L 
^a^ilCiS^rtlTUZ. 30 
[ 0 0 3 5 ] 

Aiii:ti'1'>-$'7x-X24C(S>SEl(JlBlK25, 26. 27t/^bTXyXx-5/"S§i!)al 
«9. Z$aiSEIS^t-'$'1 0. T"-fZ7-U/ri 5*>f^tlYtl^».1l5lCSScr+l-7UZ. □ 

/^2ici*, iHi^ti;femiiERGBB#*^^, ^nm^^M Y ^ ^mm.m Y xmm.m 

1^]^t J ''^^ CD 1^]^7'U 7 ^ Un^t^m 7 XI 7: \.) 1 . ille«li±l7-nr^/At3:^;^>I^5Q 

- ccnio y-^ 1 1 -^'lUi r^ifeRGBii#tRGB'la^>;u-7*i^;LRi*gicleat^. 

JUilHitt. mi/K-h" 28, Affl:^^>-?7x-X24, SEll)|51»27t/1-UTT'-fX 40 
7-U'f 1 5lC^iitiii;tl^+Ll. 
C 0 0 8 6 ] 

^5tt. ^^^HlKmM2 9>:«S^]^mM3 0>:l|it!zi5^|5imM3 1 ^t^^iii^IlSt^^ 

ip)^. Buae*tiii7-n5"^^.tt, M#rtife^j;£*<i)®ia5t-?<i)S#iHi3 2<9ais^tc* 

TUT. -iHb^tl^li#l)#3 2At. "t(Z)«)SMTi^B^Ei^i««3 0>JfluiE«S^lKffiM 
Z Q \>k$VO)m } Tkm Z ^ YSZ'^n.t 1 . t )Lml^1^)^7'UT ^ U\S. , iHi7ti;fe«i&Kc?) 
aza*-?C!)iHiiHi3 3Q«)t^llcSTl)T. -fHbr+l;feiHiE1i3 3At. ^ci))IIS 
M-?l^itS!i5ti|5il««3 1 >:iile*i^5til5il«M3 1J.J(5'hCi)Sft2«M3 5>;C:8^Mt^. Cti>i 
^atr+lfeiKS^)KmM30>^Bi5l3tJ;&f^2^IM34, 35'^^it2!;;^|ligma;3 1^tffll) 50 



(9) 
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[ 0 0 3 7 ] 

nmJ-ii.±5 0 0 nmJ-ii.TCi)jllS'i;(Bl#-?if)«;. flOie«M«'i:(S« ;fe>:^L(3:iS^6 0 0 nm>!/k 
±7 0 OnmW.T©iS5'i;[B]M-?i^I. 
C 0 0 3 8 ] 

m&7it. mM%-^ ^ y - c c B ^ X ^ ^ ] m -z mi^t i y . *^-ccd;5^^i 

;!7^^1 1<i)4HimMWlC. l^l>HliI^M2 9>iiSii!i^Km«3 0'i;»iifeUTl)^:»6lC 
[ 0 0 3 9 ] 

^ecS'vtJ;?^, }A«*-5 40 onm;!A.±5 o 0nm;!A.Tl^ffiSPiu3^tt^l^^MSi<z)aia 
iS«i^6 0 0 nnnJ-!^±7 0 0 nnnJ-!^Ttiti£fl5C3Vit^^^^Hl»Q)aja*J;'>i t-i-K 
. )1«D 4 0 0 nmJ-y-±5 0 0 nmJ-y-TlvtffiSPCJyit ^SSe^ffiQaig^tt, jlfi^B 0 0 
nmJ-!^±7 0 OnmJ-Jt.T1ifj£a5lc3VitZ«S^)Kc5>Sii*J;';iBiU. U;fet»foTiSS40 On 
mJ-:^±5 0 onm;!A.T]it)£SPcayit^)l«#sK>;. ^^ 6 0 0nm;!A.±7 o Onm;!A.T]^tffi 

[ 0 0 4 0 ] 

t^L^Q 0 0 nnnm±7 0 0 nmrnT^tiffSJiuayuT. «S^)l«5»ai!i*>:^^^MI^Q>aii 

*^Ci)MttyJ\ri). o^'^^feiHilcSyUTtS:. ^^B%M)K^M2 9>iSSa.)[i^M3 0>;Q 

1 mmmn"& < . s}A5Q)Si&*-?<i)iniiH^3 2?yj;^'«i&«(Z)Sii*-?Qii#iHi3 

[ 0 0 41] 

MiK^Mz 9?yj;&('^itJ!i?ii5im«3 1 Qmrn^m.^') t>i,<. «si>ffi^M3 oc^msmj;'; 

t-(&U»SMt. --fHbU?=Ufli^UT--(l(Hi3 2At#7. fluiE-'fiiHi8 2At. 
iHiiHi3 2A*;fe.ttSi&«iHi3 2A>^D?'S<M6tif)l. U^llCJ;oT5Si&*<5>Sia3fe 
-?^i>^i#B^8 2At. ■^(^)B^gffia^C3yl)T«fiS)«ffi«8 0 Y . fluiE«S^ll««8 OJ-ll. 
5h<9!SimM34^C^iit7C^*fqr«g-?ih7. fii&«Q3jiafe?<9iHiB#3 3C3V 
UTtt. *W5tl|5B^»;8 1<9«SfllJ;'>ieiSi<. l^^®)l«M2 9<i)«SfliJ;'>lt1&l)« 
-•(HbU?=t)il^bT-'(tB#3 3At4iI. flule^-flB#3 3At< lHiB# 
3 3A*;fef3:B)15B«3 3A^[lf^S<'J*^t^I» KiSKc7)aiI*-?(7)M#H1i3 SlC^f 
it7^^^KlimM2 9<Z)aiSiltt. i^^lSffiM3 0<Z)aiSM>JlBS|Bl^CS7 iMQ 0)^)B. 

Q mmmnwsn^ ^ )Lm) . ciiicj;oTfi)ifici)aj§*-?QiniB#3 3At. ^ 

c9B#««C3VUTl^itS!i5ti|5iim«3 1 milEl|itS!i5^|iimM3 i;j<.?h<?)§l2««3 5^C 



(10) 



JP 2004 179190 A 2004. 6. 24 



[ 0 0 4 Z ] 

mm ]^ s 6 Y b -7 nia t J ^ Y » -g' ^ J , mm -mmi^ s e . ^^ma - mmi^ s e y 
t ^ 1 , ^^icSiS«©jaii*-?QiniiHi3 z \z 3rf ^.-t i -mm^ 2, z ay . m 

ti^'^mM - mmi^ 8 6 >^QM^tYZUY-?< I^B^HSS^MZ 9;^'Ltt-'(liHi3 7 Y 

UT*^iiitzc'i:;!:fr-?$=^. fiiE^-fiiHi3 7t. ^ nm^ M -mmm z 1 Y 0 m 

[ 0 0 4 3 ] 

-h-?^^.l§17IC?yUT,0Li(t = 1, 2, 3 )l*Zxy7-trv-f.Bf'(iS^54t 
XyXx-;/'3C**^tfU. tlfeSF^B^i SQt^J^Z-fyTI 3cx.t. *tttM#^§^. 

fe9?.Bfli 3 <9 S8 BH 9?. S < fF-liS^S 4 <9 X y X X - 9 C J; I SffiS 5J y iP) 

CO 0 4 4 ] 

1b^-ccB1t}X^^ ^ 3ff j:z/^^m^M ^ 2icj;-5T> ;fe.>:?LiS'^i oomsecfeic 

Si#^tLfeRGBiHil*« *7-CCD;!7>:7l 1^^^RGB'ls^>^bTB^i7l^:-h"^8 
ICj^i^tl^ r^lCAi±i;^J'1'>-$'7x-X243Yj;e>fSE»lalS27ty>LTT"-f X7-U^ 1 20 

m 9 fc r> -7 X Id ^ z/ y 15 \^ c m b -7 mt^± Jk s -T- h n M. ^ w. 1 1^-^ t J , 

[ 0 0 4 5 ] 

"tQi^Xxy7-2lC?lfiUT> IS^BlTi«3 0 Y ^^^m.mm.m Z 9 '^<^)D> K^X h ^t)f 

:K ^ < ^ J J: y [0 MUi^ ^^m^Wi ^ Y I, -z m i) J m ^m^-d- 7 7t - It} y 7mMt J , 
IS > tI « © * u T ^ *i Y+i^m ^ tt z c ;!;frM * u t) , ^^mm^^ 

1 1) ? . r>7cmi^si3:. H 3fet»fm .^vflts c if) z tt^^ t u ? . 

[ 0 0 4 6 ] 

Xxy7-3C3yUTia. t*>1l»5!&ailS20*^»4AX28, Aiii:t)'r>-?7x-Z24 
> SElbl5lS2 6tAUTZfflSEIiJfflt--yi 0'\3Sii^l?#^C<^;^T> xy7x-;/'3 

t^7?zicTyTv-r**S4Q))f^:^ifiiic#ii»SEibr-tt^^< iss^'tti^i Q m^t ^%L^m^Mt 
1 1 , -0 Q^WikM^Btt XI ^ ^ ^ - iS^mMft . m ti ^" T' ^ ^ z s {:: ^ ^ X °i M c: am t 

tl?. t 1 Ymt^niiLy' D ^ . ^15^ ffiHi B # Q ? < ra & S)? ^ IC ?y t) T « 40 

[ 0 0 4 7 ] 

^ B^i<9□>l-^x^•l3:iSi<^^. ^it-rtiisr, B^i<^)□>h^xh•t*'iSi^)^ r^^o-i^B 
iiWQ)aisM<i)(3:^-D$=t*!'^tsfi«sB#t> ^mm^YtJz:Ytif-d'^z. b ^tjf -y -z 

XKCi)BiUB#t^mB#>:t^. ^Q^lk . Xxy7-4C3VI)T. milE:&^-/SB#t^^ 

HeB#>^ji^eB^g>it^M-rz = 

[ 0 0 4 8 ] 

C Z X y 7- 5 C ^7 U > ^ H fi ^ M 2 9 3V J; &f ^ X PiS fi M 3 1 <?) « Jl it J; t S, < 50 



(11) 



JP 2004 179190 A 2004. 6. 24 



- fUb u I ) M J; yjv r I ) « s M Q m M t < ^ Y ^ ^ n mmn z 9 3^ j; ^ % pis m 



ic 7 X V 7- 6 c # ft u < m'^ 'xmmm 2, 1 © « s m d; t ^ < e% m ik is « 2 9 <z) Ji s 

Md;')e-fen«S^lt^ -■(l-lbU$=l)M>JbT> ^feiHSt^-fl^b-r?. 
jftft<?)aii*,-?o)lHiiHi3 3A-r5itD-t7«j&«iHit^ ^cz)iHimMic3VUT^*&5:iPii 10 
liMS 1 Y ^ cr> ^(Dm zm.m & b Y C-^^t J , <0 Y t m t?, - M b t U m ') j\\ t I) 



sat^v. ^ 1^ ma - mm m ^ d n J . )X i:: X T y 7' s c 3i i) -7 . ^ ^^i^q -mm 
m B z A Y m ^ m miii - mm m B e y (d ^-^-^ y z z: yi^ . nM,nmmn z 9t--fin 

^ B 1 Y b 1 t J . i:<i)^7xy7-9lC?yUT> ^^^n^QX^ttUmtlYYt 

ic, ^^^nrnT^m z 9 Q mmt u la. b . 7x^7-1 ocJiruT^T-r^. mi§e^^s®^>r 



ESI*, m^m^ i&^it xmY . i^^i&m ^ (i>nM.j.^Y cDmm-^ w^t7" D V 9 m-d'i^ J 
<z):«;$=t>^. u z z\zitmb-Ttfii))L^^^mko)^i^Y^jx^tY^^t^tj. 

C 0 0 5 2 ] 30 

^Y-titm.b. n^nikQX^ t Y . izmb -z ^ \,) ^L^^^mkQX^ t Y-^ ^^b . c^i 

^ Jt $5 « C7) )|* fg t 0 ffl ^ « ^ B% ^b X 'fS C 7 ^ - h" A y ^ "T ^ C C J; o T > S ffl ^ « ^ 

^^biSicsvitl, ^^^HlltfiP«^«ic«S^^b-r^fed;)<?)*#ti3K-rit:-ij*»f-?$=^. 

U;fei^fi^'&IKl t^^S^"riCVJ«fRr^g^*Ic U;fe*»!'T>Tflule'l*fBtmiI^£C7^-h"A 
V 0 tJ Z: YS- . i^mf)(D^±\cm^tJZ:Yt)f-l'^J. SulE^^^K)^ta5:8^fi5)IC)S®^ 

C 0 0 5 8 ] 40 

^yi^<o mm%^WMb x-d' . z: <o ^^i^m ^ 10 ^ - ccxMa ^ y ^1/%^ 
^nftMs 0 Ymiz^^mmnz Q \>k9VQm 1 «M3 4>ic^M-ri. ^femiesuiP^s 

1 4(S. M1i^4i;feK)lB-?<Z)M#iHi3 3<Z)«)SMc*^U)t, lHiiHi3 3At. ^ 

<?)iHimMc3tuT*itS!i:^PiimM3 1 Ymu^m'jLmTknz } i^k^v q m z Tkm z b y \:: 
mt J . ^n.t ^)Li%^m.%.m z q Ym y ?yj;c^»2m«34, 3 b y ^'m'ji^^%,m b 1 
>jtfflnT. m%m%\ztti ^1 J ^^^%mmn z Y ^^mmm z Q Y ^'^'jimmm z 1 >j 



[ 0 0 4 9 ] 



[ 0 0 5 0 ] 



[ 0 0 5 1 ] 



(12) 



JP 2004 179190 A 2004. 6. 24 



[ 0 0 5 4] 

z: Q <ky fc s \Gi - Q ti &w.m ^ 33vj;5('|bi-c7):s^-ccd3?^^i ^ fi ^z/:^^mmM 
1 2 1 ffl t) TiHi r tL;feiHi<9«siics^ I) T ^ ^ %m^n z 9 ^ m M,mmM & 0 Y 

m ^ Q y V (D 4^^js.m^m z 9 y m^mmm 3, 0 ^^stiXfii^Jia 1 y t^n\::i!i^r>^m 

[ 0 0 5 5 ] 10 

B^ii 3 c ^ r> 1 m ^ {c nm t J Y » -z- ^ 'I . mg^sta^^sii^iii 2t*-r^<z)-?. 

[ 0 0 5 6 ] 

Jaj;£« iHi^^MS H ic u T . iHi r ti ^ j/fc R <i) is * q M # mi 3 ZQJUSilcS 

IC^Mt^c «i&«B#:8^MSIl§C3VUT^ lHi^+i;fe.Ki&K<Z)aiia5fe-?Q)ii#iHi3 3 
<9«SflilcS^l)T> lS#iHi8 3At« ^<?)iHiffiMlC?yi)-7mi^551lli8«M8 1 Ym z 
mm 2, 5 >JC:8^Mt^. 3Si&«iHi:3^MSIlg-?:8^Mrti;fe.iHi3 2A>;^ 20 

fi^ mm s s AY Qmmm-^ Y J Y'T' . 'x^&m.n s ^ ^ 

[ 0 0 5 7 ] 

c cz) J; ? ic > !tf )^ mi M s M ^ mi 3 z ay . m)&^m]^'^ttmm 

-?*St7tL;feiHi3 3A^«9liS«t>^?U>i-?. l^itS!i5til5iS«M3 l^itt^^Mt^U^ 
StSlig-?*gt^ti;fe,B#3 2A'i:<Z)M«^t>j^c'i;-?, ^^^Hlimii2 9;eitt«liii-r^ 

C>J*»fRr^g'^^^. t-^ti^^ ^^^Mii^lM2 9>;SSli)K^«3 0>i^%^PiSmj!$3 1~i; 
[ 0 0 5 8 ] 

5SjS«<?>aii*-?<9ffll#lHi3 2>:UT< i^^-ilB^Qp-tr^DffefiK^S^iHitfflU^C 

Y-d' s m^BTkm 3 0 YmBfi^^mmn s o q m ^ mm ^ ^- y \c :i y nm 

t 1 z: Y Hjf-7' ^ J . «M«<9aii*-?©li#iHi3 3>:UT, :t}^-^m^(i>yV(OfK& 
55c'*B^itffil)I^>^-?> ^%?JPigffiM3 1 >;flule^!tl5XI5imM3 1J-X?h<i)»2mM3 5 

[ 0 0 5 9 ] 

TtJ;i). ^ IC X y X X - t ^ It I >J t ?y J; &f 7 - C C D 40 

10 -^^&m9)7 itj j^y ict J z: Y mm-Z'^:^ . ^nmQ^Mi5 ^ts: . iMr+ii 

[ 0 0 6 0 ] 

[ 5! Bfl C7) B S ] 



JP 2004 179190 A 2004. 6. 24 



c^fD]-cz)M#¥Stffli)Tli#rti;tiHi<Z)«JtilcS^'i)T> «#iHi 

[ 0 0 6 1 ] 

* t S 4:- « at t 1^ U 















H 

^^^^ 














m 








J; 






It 


7 

o 7 r 


B 






















*^ ^ 










$= 


1 Y 































B 
BB 




IK IC 




?■ 






> C Q «s 


B 
BB 


'It 


m 




T 




# 








■? 








I) 










mi 


le 
















<?) 






t) 


"7 










mi 


IE 




St 












^ 






u 








# B -li IC 


3V 


It 









ZA 








o 






S ^ u 


T 








C 




t 1 


s \.)-z 






B 


2 m« 


Y 




g| t 


!g 1 ?y 


J; 




2 « 















SI 




>^ ^» 


Pigm« 














tit 


U ^ 


-> 






B 








« 3V 


J; 


<?) 








U T , li 




B# 


C 


iH 


t ? . 






? IC±7£ 






1 








« < 


< B 


# 


ic ?y 


It 


I 




~? 










B 
BB 


B 
BB 










Y 


t fit 








X Pi m « >i t 






J; 





5 B -li >; s 5 






Pil m M It t 






Y s 5e i& fi B 




«l 








3V J; 6* t 





10 



« t > ^ <Z) B li ffi M lU c 

I. ^Ji:8^8t¥SlCJ;oT^at^ti;fec*i,iiiSa^ 
«'i:^i{J!)XPimM~i:tfflUT< iS^iB#lc3Vit?^^^H 

M ^ t *t M -r I . 

[ 0 0 6 2 ] 20 

|B]-(Z)§F. M¥:g3^J;5<■|Bl-c7)M^i¥Stffll)■7li^ir^L;feB^iCi)5i)IMcS 
^UT, «#B#c3vit^l^SRffiffiM>iigSlsmM>j^iB!)XPilffiM:iJt*lliiitZc:i;}yf 

[ 0 0 6 3 ] 

[ 0 0 6 4] 30 
[ 0 0 6 5 ] 

t;fe*^BBlCj;ti,f3r. m ^ CD X^\-c ft I) s ^^a>Hll^ 

&f^2<i[««z)i^:5<9*tffli)T"t+i,TtiiHib;feffiHiB# 

(i)xmyA^\c. m^^m\2%-^ b 1 mmt J xw.-^ mi) J Y < . mmmmc<fi^i 40 
zjf ^ HL t J ^ if) (D t m m t J c ^»f-?$= i . 

[ 0 0 6 6 ] 

t^^mmcj^iiti^. !tf C . S ;1 5 B « ^ Si S P§ -7 ^ M ^ +1 
^giSPi-?^M ^ B# ^ <Z)iiliiS t ^ c . * 

z: Yti^-m^Y J . bti^tni&tn.^z.mtz^'iUB'Tl^&mmcD^liimi^Ys S)lfiB#^giS 
|ig-?«^giTti;feB#>;(i)M«^t>ilc>^-?^ ^^^K 

t*^2^7> ^^^H]KmM'^«S^IK^IM^^ti5tiPigmM^t*at3VJ;&<'*^/iit?^^'lt 50 



(U) 



JP 2004 179190 A 2004. 6. 24 



[ 0 0 6 7 ] 

mi) J z: Y-d' . mM^mmnYmtifi^^mmmi'A^i^Qm i TkmY\c-^ntj::Ytnmtj 

[ H E Q ^ m « stt ] 

[05] i^sMn^aez 9 Y m^mm.m 5 0 •i^nitSii^tiiiii^Ms 1 ^ -^ni&tj x^-^m^ 

C ^y t M'd' h J . 

a 

1 J. M 

13 fel P?. Bi 

29 ^^^MHHM 

3 0 fii^mmM 

& ^ ^"^xmrnm so 

3 2 A 5S )1 iS 
83A SMftB# 

3 4 ^1 m.n 

3 5 15 2 



JP 2004 179190 A 2004. 6. 24 





(16) 



JP 2004 177190 A 2004. 6. 24 



[ 1^ 5 ] 



[ 1^ 6 ] 



32 



33 





32A 



30 



f 





■30 



33A 





-31 



29 




ooooooooooo 

O0J00P~-<0 to CO CM — 



o 
o 



o 

CO 



o 
o 
<o 



o 

lO 



o 
o 
m 



o 



o 
O 



E 



CO 



(%) ^ 



37 



[ 7 ] 



[US] 



aO 



a1 

32 

a3 
a4 

a5 

a6 

a7 

a8 
a9 



> 



u— +f— T-— ;u 



(17) JP 2004 179190 A 2004.6.24 



7Dy h^-ycDMi^ 

F^-A(#*) 5F052 AA02 AA11 BB07 CA02 DA02 DB02 DB03 EAIS FAOG FA19 

JAOl 



PATENT ABSTRACTS OF JAPAN 



(ll)Publication number : 2004-179190 
(43) Date of publication of application : 24. 06. 2004 

(51) Int. CI. HOIL 21/20 

GOIN 21/88 
HOIL 21/268 



(21) Application number : 2002- (71) Applicant : SHARP CORP 

339982 

(22) Date of filing : 22.11.2002 (72) Inventor : UEDA YASUHIRO 



(54) DEVICE AND METHOD FOR INSPECTING CRYSTALLINE FILM 



(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a device and a method for inspecting 
crystalline film by which the structure of the device can be simplified 
and, at the same time, amorphous film region, crystalline film region, 
and defective region with foreign matters can be detected surely and 
easily. 

SOLUTION: A picked-up image 32A is separated into a crystalline film 
region 30 and a first region 34 based on the density of a picked-up 
image 32 at a short wavelength, and another picked-up image 33A is 
separated into a defective region 31 caused by foreign matters and a 
second region 35 based on the density of a picked-up image 33 at a long 
wavelength. The defective region 31 caused by foreign matters is 



detected by ANDing the images 32A and 33A. Only an amorphous film region 
29 is detected by taking the difference between the detecting image 36 
of the defective region 31 caused by foreign matters and the picked-up 
image 32A. 
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CLAIMS 

[Claim(s)] 
[Claim 1] 

An exposure means to irradiate the exposure light which contains the 
light of short wavelength and long wavelength in the crystalline film 
with which the amorphous film field, the crystal film field, and the 
foreign matter defective field were intermingled at least. 



An image pick-up means to picturize the crystalline film from the 
opposite direction of an exposure means, 

Test equipment of the crystalline film characterized by having a 
detection means to detect the amorphous film field and crystal film 
field in an image pick-up image, and a foreign matter defective field 
based on the concentration value of the image pick-up image picturized 
using the light of both short wavelength and long wavelength, 
respectively among the image pick-up images picturized using the image 
pick-up means. 
[Claim 2] 

An exposure means to irradiate the exposure light which contains the 
light of short wavelength and long wavelength in the crystalline film 
with which the amorphous film field, the crystal film field, and the 
foreign matter defective field were intermingled at least. 
An image pick-up means to picturize the crystalline film from the 
opposite direction of an exposure means. 

It is based on the concentration value of the short wavelength image in 
the light of the short wavelength picturized using the image pick-up 
means. A short wavelength image is divided into a crystal film field and 
the 1st field other than said crystal film field in the image field, the 
long wave picturized using the image pick-up means — the long wave in 
merit' s light — the concentration value of a long image — being based 
— a long wave — a field separation means to divide a long image into a 
foreign matter defective field and the 2nd field other than said foreign 
matter defective field in the image field. 

Test equipment of the crystalline film characterized by having a 
detection means to detect the amorphous film field and crystal film 
field in an image pick-up image, and a foreign matter defective field, 
using the crystal film field, the 1st and 2nd fields, and foreign matter 
defective field which were separated by the field separation means. 
[Claim 3] 

An exposure means is test equipment of the crystalline film according to 
claim 1 or 2 characterized by being white lighting. 
[Claim 4] 

An image pick-up means is test equipment of the crystalline film 
according to claim 1 or 2 characterized by having an optical microscope. 
[Claim 5] 

The 1st process which picturizes said crystalline film, irradiating the 
exposure light which contains the light of short wavelength and long 
wavelength in the crystalline film with which the amorphous film field, 
the crystal film field, and the foreign matter defective field were 



intermingled at least, 

The inspection approach of the crystalline film characterized by having 
the 2nd process which detects the amorphous film field and crystal film 
field in an image pick-up image, and a foreign matter defective field 
based on the concentration value of the image pick-up image picturized 
among the picturized image pick-up images using the light of both short 
wavelength and long wavelength, respectively. 
[Claim 6] 
Said 2nd process, 

The short wavelength image separation phase of dividing a short 
wavelength image into a crystal film field and the 1st field other than 
said crystal film field in the image field based on the concentration 
value of the short wavelength image in the light of the picturized short 
wavelength, 

the picturized long wave — the long wave in merit' s light — the 
concentration value of a long image — being based — a long wave — the 
long wave which divides a long image into a foreign matter defective 
field and the 2nd field other than said foreign matter defective field 
in the image field — a long image separation phase. 

The phase of detecting only a foreign matter defective field by taking 
the AND of the short wavelength image separated in the short wavelength 
image separation phase, and the long wavelength image separated in the 
long wavelength image separation phase. 

The phase of detecting only an amorphous film field by taking the 
difference of the detection image of the foreign matter defective field 
detected in said phase, and the short wavelength image separated in the 
short wavelength image separation phase. 

The inspection approach of the crystalline film according to claim 5 
characterized by ****(ing). 
[Claim 7] 

as the short wavelength image in the light of short wavelength — the 
blue component image of the subject-copy images — using — a long wave 
— the long wave in the light in merit — the inspection approach of the 
crystalline film according to claim 6 characterized by using the red 
component image of the subject-copy images as a long image. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

Especially this invention relates to the test equipment and the 
inspection approach of the crystalline film which are used when 
detecting the foreign matter and foreign matter defect which are 
included in a substrate about the test equipment and the inspection 
approach of the crystalline film in the substrate with which amorphous 
silicon and polycrystalline silicon are intermingled. 
[0002] 

[Description of the Prior Art] 

The thin film transistor of the active-matrix form where want of high 
resolution formed the highly efficient semiconductor device in the 1 
surface section of insulating substrates, such as glass, as an actuation 
method in a powerful liquid crystal display component, image sensors, 
etc. (TFT: Thin) 

Film Transistor is used. It is common to said TFT to use a thin film- 
like silicon semi-conductor. A thin film-like silicon semi-conductor is 
divided roughly into two, the amorphous silicon semi-conductor which 
consists of amorphous silicon, i. e. , an amorphous silicon, and the 
crystalline silicon semi-conductor which consists of the silicon which 
has crystallinity. 
[0003] 

Since it has the description that membrane formation temperature is 
comparatively low, manufacturing comparatively easily by vapor growth is 
possible, and it is rich in mass production nature, most generally the 
amorphous silicon semi-conductor is used. However, since physical 
properties, such as conductivity, are inferior in an amorphous silicon 
semi-conductor compared with a crystalline silicon semi-conductor, in 
order to acquire a high-speed property, establishment of the 
manufacturing technology of TFT which consists of a crystalline silicon 



semi-conductor is called for strongly. 
[0004] 

as the technique which produces the silicon which has crystallinity — 
the 1 surface section of a substrate — plasma CVD (plasma CVD^ Chemical 
Vapor Deposition) — by law or reduced pressure thermochemistry vapor 
growth An amorphous silicon thin film is formed and a metal catalyst is 
applied to this amorphous silicon thin film. After giving a solid phase 
growth crystallization process, the technique (for example, patent 
reference 1 reference) in which the crystalline silicon semi-conductor 
film (it may only be henceforth called the crystal film) which has the 
continuation grain boundary is formed is proposed through the laser 
annealing crystallization process. 
[0005] 

The technique of managing the crystallization condition of the 1 surface 
section of a substrate is also put in practical use after the solid 
phase growth crystallization process. For example, the technique of it 
being based on the difference in the transparency reinforcement of light 
with the polycrystal film, i. e. , polycrystalline silicon, and amorphous 
silicon, and separating and detecting these polycrystalline silicon and 
amorphous silicon is well-known. 
[0006] 

The technique (for example, patent reference 2 reference) of inspecting 
the minute foreign matter adhering to the minute foreign matter or the 
body surface section in a transparent body is also proposed. In said 
technique, it is the light source of a halogen lamp etc. , and light is 
irradiated at a transparent body and the reflected light is picturized 
with a color CCD camera (CCD ^Charge Coupled Device). While carrying out 
the image processing of the obtained color picture, it asks for the red 
component reinforcement of a foreign matter, green component 
reinforcement, and blue component reinforcement, the spectrum of the 
target foreign matter [ data / these ] — it combines using the 
multiplier of each reinforcement it was determined that will emphasize a 
reflection property. The construction material of a minute foreign 
matter is detected as compared with the reference value which calculated 
the value of this combination value by experiment beforehand. 
[0007] 

[Patent reference 1] 
JP, 8-69968, A 

[Patent reference 2] 

JP, 9-257717, A (the five - 6th page, drawing 5) 
[0008] 



[Problem (s) to be Solved by the Invention] 

When the conventional technique of a publication of crystallization in a 
solid phase growth crystallization process is inadequate for said patent 
reference 1, the field which remains while it has been amorphous silicon 
among the 1 surface sections of a substrate becomes large. When 
crystallization in a solid phase growth crystallization process goes too 
far reversely, the field which remains while it has been amorphous 
silicon among the 1 surface sections of a substrate becomes small. It is 
desirable to leave the amorphous silicon of a certain amount of surface 
ratio to the crystallized so-called polish recon at a solid phase growth 
crystallization process. This leaves the amorphous silicon of a certain 
amount of surface ratio at the solid phase growth crystallization 
process, and is because the thin film transistor of electron mobility 
produced using the crystal film obtained according to a subsequent laser 
annealing crystallization process is higher and the threshold voltage 
which is an electrical potential difference in case a transistor turns 
on is small. Therefore, when crystallization in a solid phase growth 
crystallization process is inadequate as mentioned above, and when 
crystallization advances too much, it must treat as a defect substrate. 
[0009] 

It is based on the difference in transparency reinforcement, and with 
the conventional technique of separating and detecting polycrystalline 
silicon and amorphous silicon, when a foreign matter is in the 1 surface 
section of a substrate, or when there is a foreign matter defect, since 
most foreign matters have low transparency reinforcement in the full 
wave length region of the light, a foreign matter and a foreign matter 
defect will also be incorrect-detected as amorphous silicon. 
[0010] 

With the conventional technique given in said patent reference 2, since 
the objective light reflex property is used, it is not suitable for the 
small detection object of a reflection factor. Even if it substitutes 
the transmitted light for the reflected light, it will become impossible 
[ classifying the class of foreign matter itself ]. In the substrate 
with which amorphous silicon and polycrystalline silicon are 
intermingled, a contrast ratio needs to use the transmitted light, when 
it detects the surface ratio and the distribution situation of 
polycrystalline silicon and amorphous silicon at least, since the using 
the transmitted light when detecting surface ratio and distribution 
situation of polycrystalline silicon and amorphous silicon of substrate 
image pick-up [ reflected light ] result is higher. [ of the 1 surface 
section ] 



[0011] 

It needs to be based on the image pick-up result using the transmitted 
light, it is necessary to separate and detect polycrystalline silicon 
and amorphous silicon, and another image pick-up means and another 
exposure means using the reflected light need to classify amorphous 
silicon, and a foreign matter or a foreign matter defect after that. 
Thus, in order to separate and detect polycrystalline silicon, amorphous 
silicon, and a foreign matter, two or more image pick-up means and two 
or more exposure means are needed. So, test equipment large-sized-izes 
and the control system for [ said ] dissociating and detecting is 
complicated. 
[0012] 

Therefore, the object of this invention is offering the test equipment 
and the inspection approach of the crystalline film an amorphous film 
field, a crystal film field, and a foreign matter defective field being 
easily [ certainly and ] detectable while simplifying the structure of 
equipment. 
[0013] 

[Means for Solving the Problem] 

This invention is an exposure means to irradiate the exposure light 
which contains the light of short wavelength and long wavelength in the 
crystalline film with which the amorphous film field, the crystal film 
field, and the foreign matter defective field were intermingled at least. 
An image pick-up means to picturize the crystalline film from the 
opposite direction of an exposure means. 

It is test equipment of the crystalline film characterized by having a 
detection means to detect the amorphous film field and crystal film 
field in an image pick-up image, and a foreign matter defective field 
based on the concentration value of the image pick-up image picturized 
using the light of both short wavelength and long wavelength, 
respectively among the image pick-up images picturized using the image 
pick-up means. 
[0014] 

If this invention is followed, after irradiating the exposure light 
which contains the light of short wavelength and long wavelength in the 
crystalline film at least, this crystalline film will be picturized with 
an exposure means using an image pick-up means from the opposite 
direction of an exposure means. A detection means detects the amorphous 
film field and crystal film field in an image pick-up image, and a 
foreign matter defective field based on the concentration value of the 
image pick-up image picturized among the picturized image pick-up images 



using the light of both short wavelength and long wavelength, 
respectively. Thus, based on the concentration value of the image 
picturized using the same exposure means and the same image pick-up 
means, the amorphous film field and crystal film field in an image pick- 
up image, and a foreign matter defective field are detectable. Said 
three fields can be detected certainly and easily, without using two or 
more image pick-up means and two or more exposure means, for example, if 
it puts in another way. Therefore, while being able to simplify the 
structure of test equipment, the amorphous film field of said 
crystalline film, a crystal film field, and a foreign matter defective 
field are easily [ certainly and ] detectable. 
[0015] 

Moreover, this invention is an exposure means to irradiate the exposure 
light which contains the light of short wavelength and long wavelength 
in the crystalline film with which the amorphous film field, the crystal 
film field, and the foreign matter defective field were intermingled at 
least. 

An image pick-up means to picturize the crystalline film from the 
opposite direction of an exposure means. 

It is based on the concentration value of the short wavelength image in 
the light of the short wavelength picturized using the image pick-up 
means. A short wavelength image is divided into a crystal film field and 
the 1st field other than said crystal film field in the image field, the 
long wave picturized using the image pick-up means — the long wave in 
merit' s light — the concentration value of a long image — being based 
— a long wave — a field separation means to divide a long image into a 
foreign matter defective field and the 2nd field other than said foreign 
matter defective field in the image field, 

It is test equipment of the crystalline film characterized by having a 
detection means to detect the amorphous film field and crystal film 
field in an image pick-up image, and a foreign matter defective field, 
using the crystal film field, the 1st and 2nd fields, and foreign matter 
defective field which were separated by the field separation means. 
[0016] 

If this invention is followed, after irradiating the exposure light 
which contains the light of short wavelength and long wavelength in the 
crystalline film at least, this crystalline film will be picturized with 
an exposure means using an image pick-up means. A field separation means 
divides a short wavelength image into a crystal film field and the 1st 
field other than said crystal film field in the image field based on the 
concentration value of the short wavelength image in the short 



wavelength picturized using the image pick-up means. Moreover, a field 
separation means divides a long wavelength image into a foreign matter 
defective field and the 2nd field other than said foreign matter 
defective field in the image field based on the concentration value of 
the long wavelength image in the picturized long wavelength. A detection 
means detects the amorphous film field and crystal film field in an 
image pick-up image, and a foreign matter defective field using these 
crystal film field, the 1st and 2nd fields, and foreign matter defective 
field which were separated by the field separation means. 
[0017] 

Thus, based on the concentration value of the image picturized using the 
same exposure means and the same image pick-up means, the amorphous film 
field and crystal film field in an image pick-up image, and a foreign 
matter defective field are detectable. Said three fields can be detected 
certainly and easily, without using two or more image pick-up means and 
two or more exposure means, for example, if it puts in another way. 
Therefore, while being able to simplify the structure of test equipment, 
the amorphous film field of said crystalline film, a crystal film field, 
and a foreign matter defective field are easily [ certainly and ] 
detectable. 
[0018] 

Moreover, this invention is characterized by an exposure means being 
white lighting. 

If this invention is followed, the exposure means which can irradiate 
the light of short wavelength and long wavelength at least is easily 
realizable with white lighting. 
[0019] 

Moreover, this invention is characterized by an image pick-up means 
having an optical microscope. 

If this invention is followed, since an image pick-up means has an 
optical microscope, an optical microscope can realize high spatial 
resolving power, and it becomes possible to inspect the crystalline film 
in a detail with a desired magnifying power. 
[0020] 

Moreover, this invention is the 1st process which picturizes said 
crystalline film, irradiating the exposure light which contains the 
light of short wavelength and long wavelength in the crystalline film 
with which the amorphous film field, the crystal film field, and the 
foreign matter defective field were intermingled at least, 
It is the inspection approach of the crystalline film characterized by 
having the 2nd process which detects the amorphous film field and 



crystal film field in an image pick-up image , and a foreign matter 
defective field based on the concentration value of the image pick-up 
image picturized among the picturized image pick-up images using the 
light of both short wavelength and long wavelength , respectively . 
[0021] 

If this invention is followed, said crystalline film will be picturized 
in the 1st process, irradiating the exposure light which contains the 
light of short wavelength and long wavelength in the crystalline film 
with which the amorphous film field, the crystal film field, and the 
foreign matter defective field were intermingled at least. In the 2nd 
process, the amorphous film field and crystal film field in an image 
pick-up image, and a foreign matter defective field are detected based 
on the concentration value of the image pick-up image picturized among 
the picturized image pick-up images using the light of both short 
wavelength and long wavelength, respectively. Thus, the amorphous film 
field and crystal film field in an image pick-up image, and a foreign 
matter defective field can be detected, without using the process which 
irradiates light and picturizes it on the crystalline film in addition 
to the 1st process mentioned above. Therefore, after simplifying the 
inspection approach of the crystalline film, an amorphous film field, a 
crystal film field, and a foreign matter defective field are certainly 
detectable. The control system for furthermore separating and detecting 
an amorphous film field, a crystal film field, and a foreign matter 
defective field can be simplified. 
[0022] 

Moreover, this invention is said 2nd process. 

The short wavelength image separation phase of dividing a short 

wavelength image into a crystal film field and the 1st field other than 

said crystal film field in the image field based on the concentration 

value of the short wavelength image in the light of the picturized short 

wavelength, 

the picturized long wave — the long wave in merit' s light — the 
concentration value of a long image — being based — a long wave — the 
long wave which divides a long image into a foreign matter defective 
field and the 2nd field other than said foreign matter defective field 
in the image field — a long image separation phase. 

The phase of detecting only a foreign matter defective field by taking 
the AND of the short wavelength image separated in the short wavelength 
image separation phase, and the long wavelength image separated in the 
long wavelength image separation phase. 

The phase of detecting only an amorphous film field by taking the 



difference of the detection image of the foreign matter defective field 
detected in said phase, and the short wavelength image separated in the 
short wavelength image separation phase, 
It is characterized by ^^**(ing). 
[0023] 

If this invention is followed, in a short wavelength image separation 
phase, a short wavelength image will be divided into a crystal film 
field and the 1st field other than said crystal film field in the image 
field based on the concentration value of the short wavelength image in 
the light of the picturized short wavelength, a long wave — the long 
wave picturized in the long image separation phase — the long wave in 
merit' s light — the concentration value of a long image — being based 
— a long wave — a long image is divided into a foreign matter 
defective field and the 2nd field other than said foreign matter 
defective field in the image field. Then, only a foreign matter 
defective field is detected by taking the AND of the short wavelength 
image separated in the short wavelength image separation phase, and the 
long wavelength image separated in the long wavelength image separation 
phase. Only an amorphous film field is detected by taking the difference 
of the detection image of said detected foreign matter defective field, 
and the image separated in the short wavelength image separation phase. 
[0024] 

Thus, it becomes possible to detect only a foreign matter defective 
field by taking the AND of the short wavelength image especially 
separated in the short wavelength image separation phase, and the long 
wavelength image separated in the long wavelength image separation phase. 
And it becomes possible to detect only an amorphous film field by taking 
the difference of the detection image of said detected foreign matter 
defective field, and the image separated in the short wavelength image 
separation phase. That is, the inspection approach of the crystalline 
film of separating and detecting an amorphous film field, a crystal film 
field, and a foreign matter defective field is realizable. 
[0025] 

Moreover, this invention is characterized by using the red component 
image of the subject-copy images as a long wavelength image in the light 
in long wavelength, using the blue component image of the subject-copy 
images as a short wavelength image in the light of short wavelength. 
[0026] 

If this invention is followed, it is realizable as a short wavelength 
image in the light of short wavelength to separate into a crystal film 
field and the 1st field other than said crystal film field by using the 



blue component image of the subject-copy images, a long wave — the long 
wave in merit' s transmitted light — it is realizable as a long image to 
separate into a foreign matter defective field and the 2nd field other 
than said foreign matter defective field by using the red component 
image of the subject-copy images. 
[0027] 

[Embodiment of the Invention] 

Drawing 1 is the mimetic diagram showing the configuration of the test 
equipment 2 of the crystalline film 1 concerning the operation gestalt 
of this invention, and drawing 2 is the perspective view showing 
selectively the relation of the crystalline film 1 and test equipment 2 
which were formed in the substrate 4. This operation gestalt is applied 
to the test equipment which inspects the crystalline film obtained after 
a solid phase growth crystallization process, when manufacturing the 
thin film transistor of for example, an active-matrix form etc. The 
following explanation also includes the explanation about the inspection 
approach of the crystalline film 1, and the production approach of the 
crystalline film 1. After producing the amorphous silicon semi-conductor 
film (it may only be henceforth called the amorphous film), this 
amorphous film shall be selectively crystallized according to a solid 
phase growth crystallization process, and the crystalline film 1 shall 
be produced. 
[0028] 

Drawing 3 is the sectional view expanding and showing a substrate 4 in 
the thickness direction, and after it forms the crystalline film in the 
1 surface section of a substrate 4, it is the sectional view showing 
gradually the process which forms the crystal film. The substrate 4 
shown in drawing 3 (a) is seen from [ which is an electrical insulation 
material / which consists, for example of glass etc. ] thickness, for 
example, the amorphous silicon layer 6 which is the amorphous film is 
formed, and it is constituted by 1 surface section 5a of the rectangular 
plate-like base material 5. The board thickness of the plate-like base 
material 5 is formed in about 0. 7mm. the amorphous silicon layer 6 — 
for example, plasma CVD (CVDXhemical Vapor Deposition) — law or LPCVD 
(LPCVD^Low Pressure Chemical Vapor Deposition) — it is formed of law, 
for example, has the thickness of 1500A or less extent more than about 
lOOOA (A). 
[0029] 

Next, as shown in drawing 3 (b), for example, oxidation liquid is 
applied to 1 surface section 6a of the amorphous silicon layer 6, and an 
oxide film 7 is formed in it of work of this oxidation liquid. The 



crystallization acceleration liquid besides a graphic display is applied 
to 1 surface section 7a of an oxide film 7, and as shown in drawing 3 
(c) after that, in order to apply a metal catalyst to 1 surface section 
7a of an oxide film 7, the catalyst deposit 8 is formed by the 
revolution coater. The substrate 4 shown in drawing 3 (c) in which the 
catalyst deposit 8 was formed is heated at the more than temperature 
from which crystallization of the amorphous silicon layer 6 begins, for 
example, about 550 degrees C, in a solid phase growth crystallization 
process, and crystallization of the amorphous silicon layer 6 advances. 
After the solid phase growth crystallization process that 
crystallization of the amorphous silicon layer 6 advanced to some extent, 
the crystalline film 1 is inspected with the test equipment 2 mentioned 
later. Then, in a excimer laser annealing crystallization process, laser 
beam Ra is irradiated to the amorphous silicon layer 6 using a excimer 
laser annealer. Consequently, the amorphous silicon layer 6 is fused 
once and is polycrystal-ized through a cooling solidification process. 
That is, the crystal film is formed in the 1 surface section of a 
substrate 4. 
[0030] 

The test equipment 2 which inspects the crystalline film 1 immediately 
after a solid phase growth crystallization process The xy stage 3, xy 
stage drive 9 (refer to drawing 4 ), and the motor 10 for z-axis 
actuation. Color CCD camera 11 (CCDXharge Coupled Device) and optical 
microscope 12 as an image pick-up means, It has the white lighting 13 as 
an exposure means, the control device 14 as a field separation means and 
a detection means, a display 15, and a keyboard 16 and a mouse 17 (refer 
to drawing 4 ). The xy stage 3 is a stage which carries out adsorption 
support of the substrate 4, and is constituted movable in x directions 
in alignment with the longitudinal direction of the abbreviation 
rectangle-like stage 3, and the direction of y which intersects 
perpendicularly in the thickness direction of a substrate 4 and x 
directions by which adsorption support was carried out. This xy stage 3 
is supported movable in x and the direction of y to the base frame 18. 
[0031] 

xy stage drive 9 is a device which moves selectively a part of 
arbitration of the crystalline film 1 to a location to be examined to 
color CCD camera 11 and an optical microscope 12, and white lighting 13. 
This xy stage drive 9 has the x direction drive besides the graphic 
display which has the driving source in which migration actuation is 
possible for the xy stage 3 in the x directions, and the direction drive 
of y besides the graphic display which has the driving source in which 



migration actuation is possible for the xy stage 3 in the direction of y. 
The motor 10 for z-axis actuation has the function which moves in the 
thickness direction of the substrate 4 shown by the arrow mark z to 
color CCD camera 11 on the xy stage 3 and which gets blocked and carries 
out focusing adjustment. 
[0032] 

Color CCD camera 11 consists of possible [ the image pick-up for an 
image pick-up ], the RGB images, i.e., the color picture, which consist 
of red (R) and a green (G) and blue (B) color. Said color picture is 
also called a color subject-copy image. This color CCD camera 11 is 
supported by thickness direction one side of a substrate 4, and the 
optical microscope 12 is attached in the image pick-up section of this 
color CCD camera 11. Therefore, color CCD camera 11 arranges the 
crystalline film 1 formed in the substrate 4 possible [ an image pick- 
up ] through an optical microscope 12, and is formed. An optical 
microscope 12 has objective lens 12a, and this color CCD camera 11 is 
constituted through the optical microscope 12 possible [ an image pick- 
up of the field of the shape of an abbreviation 

128micrometerxl28micrometer rectangle ]. Thus, since an image pick-up 
means has color CCD camera 11 and the optical microscope 12 with high 
spatial resolving power, it becomes possible [ inspecting the 
crystalline film 1 in a detail as it is also at a desired magnifying 
power ]. 
[0033] 

White lighting 13 consists of a halogen lamp. It is prepared in the base 
frame 18 at one, and this white lighting 13 meets in the direction of an 
abbreviation optical axis of color CCD camera 11 and an optical 
microscope 12, it is arranged that is, arranged and is formed in 
thickness direction another side of a substrate 4. This white lighting 
13 is constituted possible [ the exposure for an exposure ] in the white 
light which has about 400nm or more wavelength component about 700nm or 
less. It is constituted so that this transmitted light may be picturized 
using color CCD camera 11 and an optical microscope 12, after 
irradiating the crystalline film 1 of the substrate 4 which is an object 
for an exposure and making it penetrate said white light towards 
thickness direction one side of a substrate 4. Moreover, the volume 
besides circuit changing switch 13a for carrying out manual switching of 
an exposure condition and the condition of not irradiating, and the 
graphic display for setting up an illuminance is attached to white 
lighting 13. 
[0034] 



Drawing 4 is the block diagram of the control system of test equipment 2. 
A control unit 14 has the microcomputer which consists of arithmetic and 
program control 20 (CPU:Central Processing Unit), ROM 21 (ROM:ReadOnly 
Memory), and a ram 22 (RAM: Random Access Memory), a bus 23, an 
input/output interface 24, and the actuation circuits 25, 26, and 27. 
Arithmetic and program control 20, ROM 21, and the ram 22 are 
electrically connected to the input/output interface 24 through the bus 
23. The keyboard 16 and mouse 17 which are an input means are 
electrically connected to the input/output interface 24, respectively. 
[0035] 

xy stage drive 9, the motor 10 for Z-axis actuation, and the display 15 
are electrically connected to the input/output interface 24 through the 
actuation circuits 25, 26, and 27, respectively. The below-mentioned 
detection program which detects an amorphous film field, a crystal film 
field, and a foreign matter defective field is stored in ROM 21 from 
said picturized RGB image. Said detection program is performed with 
arithmetic and program control 20. The reference value of the area of an 
amorphous film field is beforehand set to a ram 22, and is recorded on 
it. The reference value of an amorphous lump' s magnitude mentioned later 
is beforehand set to a ram 22, and is recorded on it. The image board 28 
is equipped with the video ram besides a graphic display, and this video 
ram records the RGB image picturized with color CCD camera 11 possible 
[ rewriting ] as an RGB code. Firm output of the image pick-up image is 
carried out to a display 15 through the image board 28, an input/output 
interface 24, and the actuation circuit 27. 
[0036] 

Drawing 5 is drawing showing typically the process which detects the 
amorphous film field 29, the crystal film field 30, and the foreign 
matter defective field 31. Drawing 6 is the graph showing the 
transparency property over the wavelength of the amorphous film and the 
crystal film. Said detection program divides into the crystal film field 
30 and the 1st field 34 other than said crystal film field 30 image 
pick-up image 32A by which binarization was carried out with the 
concentration value based on the concentration value of the image pick- 
up image 32 in the transmitted light of the picturized short wavelength. 
Moreover, said detection program divides into the foreign matter 
defective field 31 and the 2nd field 35 other than said foreign matter 
defective field 31 image pick-up image 33A by which binarization was 
carried out with the concentration value based on the concentration 
value of the image pick-up image 33 in the transmitted light of the 
picturized long wavelength. The amorphous film field 29, the crystal 



film field 30, and the foreign matter defective field 31 are detected 
using the crystal film field 30, the 1st and 2nd fields 34 and 35, and 
the foreign matter defective field 31 which were these-separated. 
[0037] 

As an image pick-up image 32 in the transmitted light of the picturized 
short wavelength, the blue component image of the color subject-copy 
images is used. A blue component image is an image obtained by carrying 
out photo electric translation of the optical image of a blue wavelength 
component here. A blue component image is also only called a blue image. 
As an image pick-up image 33 in the transmitted light of the picturized 
long wavelength, the red component image of the color subject-copy 
images is used. A red component image is an image obtained by carrying 
out photo electric translation of the optical image of a red wavelength 
component here. A red component image is also only called a red image. 
In this operation gestalt, said short wavelength is synonymous with 
about 400nm or more wavelength of 500nm or less, and that of said long 
wavelength is synonymous with about 600nm or more wavelength of 700nm or 
less. 
[0038] 

The transparency properties of as opposed to wavelength in the amorphous 
film and the crystal film differ. When turn, and irradiate the white 
light which has about 400nm or more wavelength component TOOnm or less, 
the substrate 4 whole is made to penetrate it and the transmitted light 
is picturized using color CCD camera 11 as mentioned above for example, 
the quantity of light of the transmitted light which color CCD camera 11 
receives changes with crystallization conditions in a substrate 4. In 
the image pick-up field of color CCD camera 11, when the amorphous film 
field 29 and the crystal film field 30 are intermingled, an image pick- 
up image is reflected by the difference in permeability, i. e. , a 
concentration value. In the about 400nm or more near [ 500nm or less ] 
section, a big difference is between the permeability of the light of 
the crystal film, and the permeability of the light of the amorphous 
film among the white lights. Therefore, among red, green, and a blue 
image, in a blue image, the concentration value of the amorphous film 
field 29 is low, and the concentration value of the crystal film field 
30 is high. The amorphous film field 29 and the crystal film field 30 
are separated and detected using such a property. 
[0039] 

As shown in drawing 6 , the permeability of the amorphous film in the 
near [ about 400nm or more 500nm or less wavelength ] section is lower 
than the permeability of the amorphous film in the near [ about 600nm or 



more TOOnra or less wavelength ] section, and its permeability of the 
crystal film in the near [ about 400nm or more 500nm or less 
wavelength ] section is higher than the permeability of the crystal film 
in the near [ about 600nm or more 700nm or less wavelength ] section. 
Therefore, the wavelength configuration in the about 400nm or more near 
[ 500nm or less ] section and the wavelength configuration in the about 
600nm or more near [ 700nm or less ] section are same extent, and an 
average concentration value [ in / the case of same extent / on these 
wavelength fields and / in the light-receiving sensibility of color CCD 
camera 11 / a red image ] comes to spread abbreviation etc. on the mean 
value of the concentration value of the crystal film in a blue image, 
and the concentration value of the amorphous film. 
[0040] 

Moreover, in the about 600nm or more near [ 700nm or less ] section, the 
difference of the permeability of the crystal film and the permeability 
of the amorphous film is small. That is, in a red image, the contrast 
difference of the amorphous film field 29 and the crystal film field 30 
becomes small. Moreover, said foreign matter defective field 31 has low 
permeability in the full wave length region of a light region, and the 
concentration value of the image pick-up image 32 in the transmitted 
light of short wavelength and the image pick-up image 33 in the 
transmitted light of long wavelength becomes low, respectively. 
[0041] 

As shown in drawing 5 , in the image pick-up image 32 in the transmitted 
light of short wavelength, it is higher than the concentration value of 
the amorphous film field 29 and the foreign matter defective field 31, 
and a concentration value lower than the concentration value of the 
crystal film field 30 is acquired for binary picture 32A from the above 
thing as a binarization threshold. Said binary picture 32A may be called 
image pick-up image 32A or short wavelength image 32A. It is possible to 
divide image pick-up image 32A in the transmitted light of short 
wavelength into the crystal film field 30 and the 1st field 34 other 
than said crystal film field 30 in the image field by this. In the image 
pick-up image 33 in the transmitted light of long wavelength, it is 
higher than the concentration value of the foreign matter defective 
field 31, and a concentration value lower than the concentration value 
of the amorphous film field 29 is acquired for binary picture 33A as a 
binarization threshold. Said binary picture 33A may be called image 
pick-up image 33A or long wavelength image 33A. a long wave — the 
concentration value of the amorphous film field 29 in the image pick-up 
image 33 in merit' s transmitted light — the concentration value of the 



crystal film field 30, and abbreviation — since it is equivalent the 
long wave of drawing 6 — the permeability in merit — abbreviation, it 
becomes equivalent, this — a long wave — it is possible to divide 
image pick-up image 33A in merit' s transmitted light into the foreign 
matter defective field 31 and the 2nd field 35 other than said foreign 
matter defective field 31 in the image field. 
[0042] 

Only the foreign matter defective field 31 is detectable as a binary 
picture 36 by taking the AND of binary picture 32A in the image pick-up 
image 32 in the transmitted light of said short wavelength, and binary 
picture 33A in the image pick-up image 33 in the transmitted light of 
long wavelength. Said binary picture 36 may be called the foreign matter 
detection binary picture 36. Only the amorphous film field 29 is 
detectable as a binary picture 37 by furthermore taking the difference 
of binary picture 32A in the image pick-up image 32 in the transmitted 
light of short wavelength, and said foreign matter detection binary 
picture 36. Said binary picture 37 may be called the amorphous film 
detection binary picture 37. 
[0043] 

Drawing 7 is a flow chart which shows the process which inspects the 
crystalline film obtained according to a solid phase growth 
crystallization process. In drawing 7 , ai (i= 1, 2, 3 — ) shows a step. 
After carrying out adsorption support of the assessment substrate 4 on 
the xy stage 3 and changing the manual change of the circuit changing 
switch 13a of white lighting 13 into an exposure condition from the 
condition of not irradiating, the main power supply besides the graphic 
display of the test equipment 2 of a step 0 odor lever is switched on, 
and initial setting of test equipment 2 is performed at step 1. As an 
initialization item, there are a lighting illuminance of white lighting 
13, an inspection location by xy stage drive 9 of the assessment 
substrate 4, etc. concretely. 
[0044] 

With color CCD camera 11 and an optical microscope 12, the RGB image 
picturized every about 100 msec(s) is sent to the image board 28 as an 
RGB code from color CCD camera 11, and firm output is further carried 
out to a display 15 through an input/output interface 24 and the 
actuation circuit 27. Inspecting visually the transparency image 
outputted to the display 15, the illuminance of the white lighting 13 
which is said initialization item is set up, it moves in x directions 
and the direction of y with xy stage drive 9 on the xy stage 3, and the 
inspection location which is an initialization item is set up. 



[0045] 

It shifts to step 2 after that, and focusing adjustment is carried out 
by the blue image used as a final assessment substrate 4 so that the 
contrast difference of the crystal film field 30 and the amorphous film 
field 29 may become large. By the way, although it is desirable to make 
it focus about the light of red, blue, and a green component, 
respectively when picturizing a RGB image with color CCD camera 11 and 
an optical microscope 12, it is technically difficult from originating 
in the aberration of each color component and depth of field not being 
in agreement to focus about the light of three red, blue, and a green 
component with the magnifying power of an optical microscope 12 etc. 
What is necessary is just to make it focus about the light of a blue 
component at least according to the inspection approach of this test 
equipment 2 and the crystalline film 1, in order to perform 
concentration value information that the amorphous film field 29 and the 
crystal film field 30 are separated, of a blue component. The condition 
that the focus of a focus of an optical microscope 12 corresponds with 
the front face of the crystalline film 1 for an image pick-up is said 
here. Furthermore, a focus says the condition that the light of a blue 
component is in a focal location. 
[0046] 

In step 3, two or more images of the crystalline film 1 are picturized, 
making migration actuation carry out in the thickness direction of the 
substrate 4 in which the xy stage 3 is shown by the arrow mark Z with 
the instruction sent to the motor 10 for Z-axis actuation through a bus 
23, an input/output interface 24, and the actuation circuit 26 from 
arithmetic and program control 20. This color subject-copy image 
picturized two or more sheets is recorded on said video ram 28 possible 
[ rewriting ]. Then, said detection program elects the high image of the 
variance of a concentration value in a blue component from from among 
the image pick-up images of two or more sheets. 
[0047] 

The contrast of an image becomes high, when the contrast of an image 
becomes small and the focus suits so that a focus shifts. If it puts in 
another way, dispersion in the concentration value in an image can use 
the most remarkable image as a focus image highly [ the contrast of an 
image ]. Therefore, the variance of the concentration value in an image 
is computed and compared, and let an image with the largest variance, 
i. e. , an image with the highest contrast, be a focus image. Then, in 
step 4, a blue image and a red image are separated from said color 
subject-copy image. 



[0048] 

Next, it shifts to step 5 and binarization of the blue image is carried 
out for a concentration value [ higher than the concentration value of 
the amorphous film field 29 and the foreign matter defective field 31 ] 
lower than the concentration value of the crystal film field 30 as a 
binarization threshold. This separates image pick-up image 32A in the 
transmitted light of short wavelength, i. e. , short wavelength image 32A, 
into the crystal film field 30 and the other 1st fields 34 in the image 
field. At this time, the field of a concentration value smaller than 
said binarization threshold is detectable as the amorphous film field 29 
and a foreign matter defective field 31. The field of a larger 
concentration value than said binarization threshold is detectable as a 
crystal film field 30. 
[0049] 

Next, it shifts to step 6 and binarization of the red image is carried 
out for a concentration value [ higher than the concentration value of 
the foreign matter defective field 31 ] lower than the concentration 
value of the amorphous film field 29 as a binarization threshold, this - 
- a long wave — image pick-up image 33A in merit' s transmitted light, 
i. e. , a long wave, — a long image is divided into the foreign matter 
defective field 31 and the other 2nd fields 35 in the image field. At 
this time, the field of a concentration value smaller than said 
binarization threshold is detectable as a foreign matter defective field 
31. The field of a larger concentration value than said binarization 
threshold is detectable as a crystal film field 30. 
[0050] 

Next, in step 7, the AND of binary picture 32A of a blue component and 
binary picture 33A of a red component is taken, and the foreign matter 
detection binary picture 36 is obtained. Next, in step 8, the amorphous 
film field 29 is detected as a binary picture 37 by taking the 
difference of binary picture 32A of a blue component, and said foreign 
matter detection binary picture 36. After that, while computing an 
amorphous lump' s magnitude in step 9, the area of the amorphous film 
field 29 is computed and it ends in step 10. Said amorphous lump is 
synonymous with the lump of the film material in the amorphous film 
field 29. At this time, an amorphous lump is detected as about 8 
connected component of a binary picture. Let an amorphous lump' s 
magnitude be the die length of the side of the bounding rectangle of an 
amorphous lump connected component. Let area of the amorphous film field 
29 be the number of pixels of the connected component of the amorphous 
film. 



[0051] 

Drawing 8 is the block diagram showing the relation between a solid 
phase growth crystallization process and the inspection process of the 
crystalline film 1. After a solid phase growth crystallization process, 
the surface ratio of said amorphous film field 29 to the crystal film 
field 30 is compared with the surface ratio of the amorphous film field 
beforehand recorded on the ram 22. And said amorphous lump' s magnitude 
is compared with the magnitude used as the criteria of the amorphous 
lump which memorized to the ram 22 beforehand. Thus, immediately after a 
solid phase growth crystallization process, it can judge whether the 
crystalline film 1 to be examined is normal with test equipment 2. 
[0052] 

The surface ratio of the amorphous film field recorded with the surface 
ratio of the actual amorphous film field 29 as having mentioned above is 
compared, an amorphous lump' s magnitude is compared with an amorphous 
lump' s recorded magnitude, and the conditions for crystalizing the 
amorphous film selectively in a solid phase growth crystallization 
process can be adjusted by feeding back the information on these 
comparison results to a solid phase growth crystallization process. It 
becomes possible to produce the crystalline film 1 which made the 
desired ratio the mixture ratio of the amorphous film field 29 and the 
crystal film field 30 by this. Moreover, it becomes possible to produce 
the crystalline film 1 which made the amorphous lump of film material 
under the magnitude used as criteria. Therefore, by feeding back to a 
before process, said information can be contributed to improvement in 
the yield. The conditions for crystallizing said amorphous film 
selectively are the burning temperature of a heating furnace, its firing 
time, etc. 
[0053] 

According to the test equipment 2 of the crystalline film 1 explained 
above, on the crystalline film 1, after irradiating the transmitted 
light of short wavelength and long wavelength at least, this crystalline 
film 1 is picturized using color CCD camera 11 and an optical microscope 
12. The control unit 14 as a field separation means divides image pick- 
up image 32A into the crystal film field 30 and the 1st field 34 other 
than said crystal film field 30 in the image field based on the 
concentration value of the image pick-up image 32 in said picturized 
short wavelength. Moreover, said control unit 14 divides image pick-up 
image 33A into the foreign matter defective field 31 and the 2nd field 
35 other than said foreign matter defective field 31 in the image field 
based on the concentration value of the image pick-up image 33 in the 



picturized long wavelength. The amorphous film field 29 and the crystal 
film field 30 in an image pick-up image, and the foreign matter 
defective field 31 are detectable using the crystal film field 30, the 
1st and 2nd fields 34 and 35, and the foreign matter defective field 31 
which were separated. 
[0054] 

Thus, based on the concentration value of the image picturized using the 
same white lighting 13, same color CCD camera 11, and the optical 
microscope 12, the amorphous film field 29, the crystal film field 30, 
and the foreign matter defective field 31 are detectable. Said three 
fields can be detected certainly and easily, without using two or more 
image pick-up means and two or more exposure means, for example, if it 
puts in another way. Therefore, while being able to simplify the 
structure of test equipment 2, the amorphous film field 29 of said 
crystalline film 1, the crystal film field 30, and the foreign matter 
defective field 31 are easily [ certainly and ] detectable. The control 
system for furthermore separating and detecting the amorphous film field 
29, the crystal film field 30, and the foreign matter defective field 31 
can be simplified. 
[0055] 

Moreover, the exposure means which can irradiate the transmitted light 
of short wavelength and long wavelength at least is easily realizable 
with white lighting 13. Since an image pick-up means has an optical 
microscope 12, an optical microscope 12 can realize high spatial 
resolving power, and it becomes possible to inspect the crystalline film 
1 in a detail with a desired magnifying power. 
[0056] 

In a short wavelength image separation phase, image pick-up image 32A is 
divided into the crystal film field 30 and said 1st field 34 in the 
image field based on the concentration value of the image pick-up image 
32 in the transmitted light of the picturized short wavelength, a long 
wave — the long wave picturized in the long image separation phase — 
based on the concentration value of the image pick-up image 33 in 
merit' s transmitted light, image pick-up image 33A is divided into the 
foreign matter defective field 31 and the 2nd field 35 in the image 
field. Then, only the foreign matter defective field 31 is detected by 
taking the AND of image 32A separated in the short wavelength image 
separation phase, and image 33A separated in the long wavelength image 
separation phase. Only the amorphous film field 29 is detected by taking 
the difference of the detection image 36 of said detected foreign matter 
defective field 31, and image 32A separated in the short wavelength 



image separation phase. 
[0057] 

Thus, it becomes possible to detect only the foreign matter defective 
field 31 by taking the AND of image 32A especially separated in the 
short wavelength image separation phase, and image 33A separated in the 
long wavelength image separation phase. And it becomes possible to 
detect only the amorphous film field 29 by taking the difference of the 
detection image 36 of said detected foreign matter defective field 31, 
and image 32A separated in the short wavelength image separation phase. 
That is, the inspection approach of the crystalline film 1 of separating 
and detecting the amorphous film field 29, the crystal film field 30, 
and the foreign matter defective field 31 is realizable. 
[0058] 

As an image pick-up image 32 in the transmitted light of short 
wavelength, it is realizable by using the blue component image of the 
color subject-copy images to separate into the crystal film field 30 and 
the 1st field 34 other than said crystal film field 30. a long wave — 
it is realizable as an image pick-up image 33 in merit' s transmitted 
light to separate into the foreign matter defective field 31 and the 2nd 
field 35 other than said foreign matter defective field 31 by using the 
red component image of the color subject-copy images. 
[0059] 

In case the crystalline film to be examined is picturized as other 
gestalten of operation of this invention, an optical microscope and a 
color CCD camera may be made into the structure which carries out 
migration actuation, without making the migration actuation of the xy 
stage carry out in the direction of z. While carrying out migration 
actuation of the xy stage furthermore, it is also possible for it to be 
made to carry out migration actuation of an optical microscope and the 
color CCD camera. The inspection approach of this invention may be, 
inspection, i.e., the total inspection, of the crystalline film of all 
substrates produced, and may be the sampling inspection within a 
production-lot unit. As a record means, it is also possible to apply 
other record means, such as a hard disk. White lighting is not limited 
to what consists of a halogen lamp. In addition, in the range which does 
not deviate from a claim, various partial change may be made to said 
operation gestalt. 
[0060] 

[Effect of the Invention] 

As mentioned above, according to this invention, with an exposure means, 
after irradiating the exposure light which contains the light of short 



wavelength and long wavelength in the crystalline film at least, this 
crystalline film is picturized using an image pick-up means from the 
opposite direction of an exposure means. A detection means detects the 
amorphous film field and crystal film field in an image pick-up image, 
and a foreign matter defective field based on the concentration value of 
the image pick-up image picturized among the picturized image pick-up 
images using the light of both short wavelength and long wavelength, 
respectively. Thus, based on the concentration value of the image 
picturized using the same exposure means and the same image pick-up 
means, the amorphous film field and crystal film field in an image pick- 
up image, and a foreign matter defective field are detectable. Said 
three fields can be detected certainly and easily, without using two or 
more image pick-up means and two or more exposure means, for example, if 
it puts in another way. Therefore, while being able to simplify the 
structure of test equipment, the amorphous film field of said 
crystalline film, a crystal film field, and a foreign matter defective 
field are easily [ certainly and ] detectable. 
[0061] 

Moreover, according to this invention, with an exposure means, after 
irradiating the exposure light which contains the light of short 
wavelength and long wavelength in the crystalline film at least, this 
crystalline film is picturized using an image pick-up means. A field 
separation means divides a short wavelength image into a crystal film 
field and the 1st field other than said crystal film field in the image 
field based on the concentration value of the short wavelength image in 
the short wavelength picturized using the image pick-up means. Moreover, 
a field separation means divides a long wavelength image into a foreign 
matter defective field and the 2nd field other than said foreign matter 
defective field in the image field based on the concentration value of 
the long wavelength image in the picturized long wavelength. A detection 
means detects the amorphous film field and crystal film field in an 
image pick-up image, and a foreign matter defective field using these 
crystal film field, the 1st and 2nd fields, and foreign matter defective 
field which were separated by the field separation means. 
[0062] 

Thus, based on the concentration value of the image picturized using the 
same exposure means and the same image pick-up means, the amorphous film 
field and crystal film field in an image pick-up image, and a foreign 
matter defective field are detectable. Said three fields can be detected 
certainly and easily, without using two or more image pick-up means and 
two or more exposure means, for example, if it puts in another way. 



Therefore, while being able to simplify the structure of test equipment, 
the amorphous film field of said crystalline film, a crystal film field, 
and a foreign matter defective field are easily [ certainly and ] 
detectable. 
[0063] 

Moreover, according to this invention, the exposure means which can 
irradiate the light of short wavelength and long wavelength at least is 
easily realizable with white lighting. 
[0064] 

Moreover, according to this invention, since an image pick-up means has 
an optical microscope, an optical microscope can realize high spatial 
resolving power, and it becomes possible to inspect the crystalline film 
in a detail with a desired magnifying power. 
[0065] 

Moreover, according to this invention, said crystalline film is 
picturized in the 1st process, irradiating the exposure light which 
contains the light of short wavelength and long wavelength in the 
crystalline film with which the amorphous film field, the crystal film 
field, and the foreign matter defective field were intermingled at least. 
In the 2nd process, the amorphous film field and crystal film field in 
an image pick-up image, and a foreign matter defective field are 
detected based on the concentration value of the image pick-up image 
picturized among the picturized image pick-up images using the light of 
both short wavelength and long wavelength, respectively. Thus, the 
amorphous film field and crystal film field in an image pick-up image, 
and a foreign matter defective field can be detected, without using the 
process which irradiates light and picturizes it on the crystalline film 
in addition to the 1st process mentioned above. Therefore, after 
simplifying the inspection approach of the crystalline film, an 
amorphous film field, a crystal film field, and a foreign matter 
defective field are certainly detectable. The control system for 
furthermore separating and detecting an amorphous film field, a crystal 
film field, and a foreign matter defective field can be simplified. 
[0066] 

Moreover, according to this invention, it becomes possible to detect 
only a foreign matter defective field by taking the AND of the short 
wavelength image especially separated in the short wavelength image 
separation phase, and the long wavelength image separated in the long 
wavelength image separation phase. And it becomes possible to detect 
only an amorphous film field by taking the difference of the detection 
image of said detected foreign matter defective field, and the image 



separated in the short wavelength image separation phase. That is, the 
inspection approach of the crystalline film of separating and detecting 
an amorphous film field, a crystal film field, and a foreign matter 
defective field is realizable. 
[0067] 

Moreover, according to this invention, it is realizable as a short 
wavelength image in the light of short wavelength to separate into a 
crystal film field and the 1st field other than said crystal film field 
by using the blue component image of the subject-copy images, a long 
wave — the long wave in merit's transmitted light — it is realizable 
as a long image to separate into a foreign matter defective field and 
the 2nd field other than said foreign matter defective field by using 
the red component image of the subject-copy images. 
[Brief Description of the Drawings] 

[Drawing 1] It is the mimetic diagram showing the configuration of the 
test equipment 2 of the crystalline film 1 concerning the operation 
gestalt of this invention. 

[Drawing 2] It is the perspective view showing selectively the relation 
of the crystalline film 1 and test equipment 2 which were formed in the 
substrate 4. 

[Drawing 3] It is the sectional view expanding and showing a substrate 4 
in the thickness direction, and after forming the crystalline film in 
the 1 surface section of a substrate 4, it is the sectional view showing 
gradually the process which forms the crystal film. 
[Drawing 4] It is the block diagram of the control system of test 
equipment 2. 

[Drawing 5] It is drawing showing typically the process which detects 
the amorphous film field 29, the crystal film field 30, and the foreign 
matter defective field 31. 

[Drawing 6] It is the graph showing the transparency property over the 
wavelength of the amorphous film and the crystal film. 
[Drawing 7] It is the flow chart which shows the process which inspects 
the crystalline film obtained according to a solid phase growth 
crystallization process. 

[Drawing 8] It is the block diagram showing the relation between a solid 
phase growth crystallization process and the inspection process of the 
crystalline film 1. 
[Description of Notations] 

1 Crystalline Film 

2 Test Equipment 

11 Color CCD Camera 



12 Optical Microscope 

13 White Lighting 

29 Amorphous Film Field 

30 Crystal Film Field 

31 Foreign Matter Defective Field 
32A Short wavelength image 

33A Long wavelength image 

34 1st Field 

35 2nd Field 



[Translation done. ] 

^ NOTICES ^ 

JPG and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. ^^^^ shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv^ 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the mimetic diagram showing the configuration of the 
test equipment 2 of the crystalline film 1 concerning the operation 
gestalt of this invention. 

[Drawing 2] It is the perspective view showing selectively the relation 
of the crystalline film 1 and test equipment 2 which were formed in the 
substrate 4. 

[Drawing 3] It is the sectional view expanding and showing a substrate 4 
in the thickness direction, and after forming the crystalline film in 
the 1 surface section of a substrate 4, it is the sectional view showing 
gradually the process which forms the crystal film. 
[Drawing 4] It is the block diagram of the control system of test 
equipment 2. 

[Drawing 5] It is drawing showing typically the process which detects 
the amorphous film field 29, the crystal film field 30, and the foreign 
matter defective field 31. 

[Drawing 6] It is the graph showing the transparency property over the 



wavelength of the amorphous film and the crystal film. 
[Drawing 7] It is the flow chart which shows the process which inspects 
the crystalline film obtained according to a solid phase growth 
crystallization process. 

[Drawing 8] It is the block diagram showing the relation between a solid 
phase growth crystallization process and the inspection process of the 
crystalline film 1. 
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